Phosphorylation of NuSAP by Cdk1 regulates its interaction with microtubules in mitosis.
Cell division in eukaryotes depends on a fine control of the dynamic changes of microtubules. Nucleolar and spindle-associated protein (NuSAP) is a microtubule-binding and -bundling protein essential for the integrity of the anaphase spindle and cell division. NuSAP contains two consensus cdk phosphorylation sites in its microtubule-binding domain. Here we show NuSAP is phosphorylated by cdk1 in early mitosis. This phosphorylation inhibits the binding of NuSAP to microtubules. During metaphase-to anaphase transition, NuSAP is dephosphorylated to promote spindle midzone formation and cell cycle progression. Expression of cdk1 phosphorylation-null mutant causes extensive bundling of microtubules in the prometaphase spindle. Our results suggest that phosphorylation and dephosphorylation of NuSAP during progression of mitosis regulate spindle organization through modulation of the dynamics of microtubules.